
Manufacturing 


Parylene C as a Sacrificial Material for Microfabrication 


Goddard Space Flight Center, Greenbelt, 
Parylene C has been investigated for 
use as a sacrificial material in microfab- 
rication. Although Parylene C cannot be 
patterned lithographically like photore- 
sists, it nevertheless extends the range of 
processing options by offering a set of 
properties that are suitable for micro- 
fabrication and are complementary to 
those of photoresists. The compatibility 
of Parylene C with several microfabrica- 
tion processes was demonstrated in ex- 
periments in which a thin film of Pary- 
lene C was deposited on a silicon wafer, 
then several thin metal films were de- 
posited and successfully patterned, uti- 
lizing the Parylene C pads as a sacrificial 
layer. 


Maryland 

The term “parylene” — a contraction of 
“poly (para-xylene)” — denotes a family of 
vapor-deposited polymers. In Parylene C 
(the most common form of parylene), a 
chlorine atom is substituted for one of the 
hydrogen atoms on the benzene ring of 
each para-xylene moiety. Heretofore, 
parylenes have been used as conformal 
coating materials in diverse applications. 

The unique combinations of process- 
ing properties of Parylene C that make it 
suitable for use in microfabrication are 
the following: 

• It can be deposited to uniform sub-mi- 
cron thickness. 

• It is highly resistant to solvents and, 
therefore, able to survive wet processing. 


• It can easily be patterned or removed 
by use of oxygen plasma. 

• Because it cannot be easily patterned 
or removed by means other than oxy- 
gen plasma, it can withstand many dry 
etching processes. 

• It has little or no outgassing and is fully 
functional at cryogenic temperatures. 

This work was done by Michael Beamesderfer 
of Goddard Space Flight Center. 

This invention is owned by NASA, and a 
patent application has been filed. Inquiries con- 
cerning nonexclusive or exclusive license for its 
commercial development should be addressed to 
the Patent Counsel, Goddard Space Right Cen- 
ter, (301) 286-7351. Refer to GSG14803-1. 


In Situ Electrochemical Deposition of Microscopic Wires 

Tedious, expensive post-growth assembly is no longer necessary. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


A method of fabrication of wires having 
micron and submicron dimensions is 
built around electrochemical deposition 
of the wires in their final positions be- 


tween electrodes in integrated circuits or 
other devices in which the wires are to be 
used. Heretofore, nanowires have been 
fabricated by a variety of techniques char- 


acterized by low degrees of controllability 
and low throughput rates, and it has been 
necessary to align and electrically connect 
the wires in their final positions by use of 
sophisticated equipment in expensive and 
tedious post-growth assembly processes. 
The present method is more economical, 
offers higher yields, enables control of 
wire widths, and eliminates the need for 
post-growth assembly. The wires fabri- 
cated by this method could be used as sim- 
ple electrical conductors or as transducers 
in sensors. Depending upon electrodepo- 
sition conditions and the compositions of 
the electroplating solutions in specific ap- 
plications, the wires could be made of 
metals, alloys, metal oxides, semiconduc- 
tors, or electrically conductive polymers. 

In this method, one uses fabrication 
processes that are standard in the semi- 
conductor industry. These include clean- 
ing, dry etching, low-pressure chemical 
vapor deposition, lithography, dielectric 
deposition, electron-beam lithography, 
and metallization processes as well as the 
electrochemical deposition process used 
to form the wires. In a typical case of fab- 
rication of a circuit that includes elec- 
trodes between which microscopic wires 
are to be formed on a silicon substrate, 



Palladium Wires 1 pm wide and 5 |jm long were formed in contact with gold electrodes by electrode- 
position into 1-pm-wide channels from a solution of Pd(NH 2 )2(N0 2 )2 at a concentration of 10 g/L and 
ammonium sulfamate at a concentration of 100 g/L. 
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